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DESCRIPTION 



TECHNICAL FIELD 

The present invention relates to mannose -containing palm kernel meal as 
a feedstuff additive, which is effective for preventing infection caused by 
bacteria, especially by Salmonella. 

10 

PRIOR ARTS 

lb date, a feedstuff supplemented with mannosides has been known to 
have the effect of excreting Salmonella from animals fed with such feedstuff 
(Poultly Science 1989 68 1357). It is also known that mannan is richly 

15 contained in copra meal which is produced as being residue remaining after 
coconut oil is extracted. A method is proposed wherein mannose or 
mannose-poUsaccharides is produced through the function of enzymes to 
materials containing galactomannans such as copra meal, and wherein it is 
extracted and is dried by spray-drying etc. (Japanese Laid-Open Patent 

20 Application No.1995-236429, Japanese Laid-Open Patent Application 
No. 1996- 173055). 

Most of Arecaceae plants that are materials for copra meal, however, are 
growing wild and whose yields largely depend on weather conditions and on 
diUgence of farmers harvesting the plants. The yields, naturally, may 
25 decrease and the price may increase from year to year according to these 
situations. 

The copra yielded is dried either by smoking or under the sun. Smoke- 
drying sometimes causes insufficient sterilization, which may lead to the 
mycotoxin development. In addition, taste of hvestock may considerably be 
30 deteriorated by the smell of smoke or the like. 
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As discussed above, to produce mannose with copra as a material leaves 
some anxiety behind in supplying. Under these circumstances, market has 
been waiting for a method to constantly supply mannose as a feed-additive at 
a lower price. 

Mostly in Malaysia, palm has administratively been grown as a national 
strategy since the late 1940's. As a result of this, the estate for palm is as 
large as 2,000,000 hectares today. Fruit of the palm is used as a material 
for oil, which produces two kinds of oil. palm oil from the fruit part and palm 
kernel oil from the pahn kernel. Palm kernel meal used in the present 
invention is produced as residue remaining after oil is extracted from palm 
kernel or as residue remaining after oil is further extracted with a solvent, 
whose production is about 1.700,000 tons per year (Oil World 1999). Most of 
the palm kernel meal is used as a feedstuff for Uvestock or as fuels. 

However palm kernel meal is hardly made the most of. being discarded as 
industrial waste due to its low digestibility or low nutritiveness as a feedstuff 
and its poor combustibility as a friel. Mannan is known to be richly 
contained in meals derived from Arecaceae plants such as copra meal or 
palm kernel meal etc. Pahn kernel meal contains mannan at 25 to 32% and 
is thus expected to be used as a material for mannose or 
mannooUgosaccharide, but studies for actuaUy utilizing mannose-containing 
feedstuff with regard to the above have scarcely been conducted. Only those 
disclosed are such that palm kernel meal is enzymically degraded to 
generate ohgosaccharide and thus obtained product is used for the purpose of 
improving the taste of feedstuff (PCT/GB94/02802), such that pahn kernel 
meal-derived mannose is expected to have an effect to ehminate Salmonella 
(British Poultry Science 1997 38 485-488). and the Hie. 

The present inventors have enzyme functioned to the palm kernel meal 
and found that unexpectedly large amount of mannose can be produced 
compared to the conventional methods using copra meal as a material. 
Here the invention has completed. 



SUMMARY OF THE INVENTION 

The present invention focuses on mannose-containing palm kernel meal 
obtained by functioning a mannan degrading enzyme or acidic catalyst to 
5 palm kernel meal, a feedstuff comprising said palm kernel meal and a 
method for producing these. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.l is a graph showing the mannose amount produced by functioning a 
10 mannan degrading enzyme to palm kernel meal and to copra meal. 

BEST MODE TO CARRY OUT THE INVENTION 

Palm kernel meal is residue remaining after the oil (pahn kernel oil) is 
extracted from the albumen (palm kernel) of Elaeis gunineensis fruits 
15 planted mainly in Malaysia, Indonesia, and Nigeria, and is widely used as a 
material for a feedstuff with mixed components and the like. Palm kernel 
meal is classified, according to the methods of taking oil, into expelled 
residue (expelled pahn kernel meal, oil content: 6-12%) and residue 
remaining after oil is further extracted using a solvent from such expelled 
20 residue (extracted palm kernel meal, oil content: 2% or under), both of which 
may be used in the present invention. Pahn kernel meal contains about 29- 
38 weight % of mannan, and like copra meal, a great amount of mannose or 
its oHgosaccharides can be produced through hydrolysis. 

Any kind of mannnan degrading enzyme may be used as long as it 
degrades palm kernel mannan such as mannanase, mannosidase, 
hemicellulase, etc. While those that are AspergiUus niger-derived and 
commercially available (for instance Hemicellulase GM "AMANO'V Amano 
Pharmaceutical (trade name), Sumizyme ACH/ Shin Nihon Chemical (trade 
name), Cellulosin GM5/ Hankyu Bioindustry (trade name), Cellulase Y-NC/ 
Yakult Pharmaceutical (trade name)) are preferably used. Other than these. 
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those commerciaUy available as xylanase or cellulase having said hydrolytic 
activity may be used. 

A mannnan degrading enzyme is functioned to pahn kernel meal in the 
enzymic solution where the enzyme is dissolved/dispersed in water. Here 
5 the preparation of water content of the reaction systems (palm kernel meal, 
mannnan degrading enzyme, and water) is important in order to cause the 
reaction effectively. Sufficient amount of water makes fiber in palm kernel 
meal well absorb water, so that the enzymic solution may easily become in 
contact with palm kernel meal. To make this occur, 50-1000 parts by weight 
10 of water to 100 parts by weight of palm kernel meal needs to be added. 
However, more water than needed will dilute enzyme concentration, which 
as a consequence not only lowers the reaction efficiency but increases cost for 
drying in the drying process where drying is taken place. Taken together, 
therefore, adequate amount of water added to 100 parts by weight of palm 
15 kernel meal is preferably 100-500 parts by weight, more preferably 150-250 
parts by weight. 

A mixture of palm kernel meal, a mannan degrading enzyme and water 
being prepared to be under said water condition is left at the optimal 
temperature for the enzymic activity where the reaction is caused, and the 
20 wet composition is obtained. Mannose or mannosides (mannobiose, 
mannotriose. mannooUgosaccharides) are generated with the amounts 
depending on the reaction time in the wet composition. When the reaction 
is occurred for 24 to 72 hours, up to about 10-25 parts by weight of mannose 
are produced to 100 parts by weight of the material palm kernel meal, while 
25 it depends on the amount of enzyme used. 

When using thus obtained mannose as a feedstuff additive for preventing 
SalmoneUa infection, it can be supplied as a feedstuff without any particular 
extraction. Meanwhile, palm kernel meal after the reaction contains 
considerable amount of water and the development of mold and fungi is 
30 apprehended when distributed and used untreated. In which case, the 
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palm kernel meal may be dried for the water content to be equal or less than 
10% by methods such as fluidized-bed drying or the like. Further, when 
highly purified mannose is required as materials for fine chemicals, it may 
be extracted and purified with an adequate catalyst such as water etc. 
5 The present invention will be explained in detail with references to the 

examples of the invention, but the invention will not be limited to the 
examples described below. 
(Example 1) 

l/60g (about 167 units) of Mannanase (Cellulosin GM5/ Hankyu 
10 Bioindustry (trade name)) was dissolved in 20g of water and mixed with lOg 
of expeUed palm kernel meal (oil content 6.5%, water content 5.1%). The 
mixture was then transferred into a sealed container and kept at 60t: to 
make the reaction occur. Palm kernel meal is replaced with copra meal and 
reaction was made to occur just as the same for comparison. After the 
15 reaction, the amount of mannose produced was determined as follows. 
About 0.5g of the reactant was exactly measured and it was added water to 
100ml of constant volume. The mixture was filtered to separate the 
solution phase and was, for instance, deprotenized when necessary, followed 
by determination with anion exchange chromatography (equipment: DX 500, 
20 column used; Carbo Pac PAl, detector: Pulsed Amperometoric Detector/ all of 
these are Dionex products). The results obtained are shown in Table 1 and 
Fig.l. Amount of mannose produced is increased by 20-50% compared to 
the conventional case using copra meal as a substrate. 



25 (Table 1) Relationship between amount of mannose produced 



reaction time 



Reaction 
time 


AT«ni,tit nf mannose Droduced (weielit% vs each meal) 


Palm kernel meal 


Copra meal 


24 


12.52 (%) 


10.49 (%) 


48 


18.24 


13.59 


72 


19.93 


13.68 
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Table 2 shows the composition rate of monosaccharides produced in the 
meals that are enzymically treated for 72 hoxirs. Palm kernel meal has 
higher rate of mannose than the degradation product of copra meal. This 
means that in case mannose is isolated and purified firom the enzymically 
treated product by chromatocolumn method or the like, a burden to the 
column is expected to be Hghter, which is more preferable. 

(Table 2) Monosaccharides of composition (%) produced in the product 





Arabinose 


Galactose 


Glucose 


Xylose 


Mamaose 


fructose 


Palm 
kernel 
meal 


2.05 


2.08 


6.76 


0 


84.59 


4.52 


Copra 
meal 


0.42 


0.40 


13.15 


0.15 


65.66 


20.23 
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